Abstract: Females of woody dioecious species usually devote more resources to reproduction than males. This may lead to a decrease in female survival and growth. The costs of reproduction, however, can be lightened through a number of mechanisms, as for example avoiding the temporal coincidence of reproduction and vegetative growth. The aim of this study was to evaluate whether males and females of P. lentiscus differ in the timing of their vegetative growth, and to assess whether the sequencing of vegetative growth and reproduction reduces reproductive costs. We monitored phenology in males and females. We also compared male and female allocation of nutrients and biomass in the branch, and the developmental stability of the growing shoots. We did this both prior to and at the end of the fruiting period. Males and females showed similar vegetative and flowering phenologies. Males invested more biomass in flowering, but the sexes showed equal vegetative biomass and nutrient content prior to the fruiting period. In female branches, no trade-off was found between fruit load and current-year vegetative growth. In P. lentiscus, avoiding the overlap of flowering, vegetative growth and fruiting probably contributes to reduce the immediate costs of reproductive efforts, both in males and females.
Introduction
The sexual reproduction of flowering plants generally implies larger amounts of resources invested in the female than in the male function (Freeman et al., 1976; Wallace and Rundel, 1979; Hoffman, 1981; Delph, 1990; Jonasson et al., 1997; Bañuelos and Obeso, 2004) , provided that fruiting efforts are restricted to the former. When male and female functions are performed by different individuals in the population, inter-sexual differences in the pattern of development and life history might be expected.
The allocation of a resource unit to a plant function occurs at the expense of other plant activities (Cody, 1966; Gadgil and Bossert, 1970; Obeso, 2002) . Therefore, in dioecious species sexual reproduction should imply reduced growth and/or survival in females. Accordingly, males of woody dioecious plants tend to be larger, to show higher relative growth rates, and to blossom more frequently than females (Obeso, 2002, and refs. therein) .
The costs of reproductive efforts, however, can be alleviated by an array of mechanisms, such as increases of photosynthetic rate (Wardlaw, 1990) , micro-habitat partitioning between sexes (Dawson and Ehleringer, 1993) , or sequencing of vegetative growth and fruiting (Delph, 1990) . The last mechanism can lighten the reproductive costs by two means: 1) releasing the internal competition of vegetative and reproductive phenophases by preventing a unit of resource being demanded by both functions simultaneously (Freeman et al., 1976; Chapin et al., 1990) ; and 2) allowing the plant to reach higher carbon profit throughout the season, by expanding C-assimilating leaf area early in the season (Delph, 1990; Delph, 1999) .
Several studies have compared the timing of reproductive and vegetative allocation of resources between sexes of woody dioecious plants. Both male and female morphs of the subdioecious Hebe subalpina invest less in vegetative growth when the reproductive efforts are stronger (Delph, 1990) . Other studies have also reported similar patterns in other dioecious species (Lloyd and Webb, 1977; Wallace and Rundel, 1979; HossaertMcKey and Jarry, 1992) .
Pistacia lentiscus, a Mediterranean woody dioecious shrub, performs the phenological cycle of the aerial organs sequentially: plants accomplish flower bud swelling and anthesis in early spring, then vegetative buds open and shoot extension occurs, and finally, female individuals carry out fruiting in summer-autumn (Jordano, 1988; De Lillis and Fontanella, 1992; Montserrat-Martí and Pérez-Rontomé, 2002) . Some authors reported that males blossom in a shorter period than females (Jordano, 1988) , while others did not find remarkable differences between sexes in the chronology of flowering and vegetative growth (Montserrat-Martí and Pérez-Rontomé, 2002) . All studies reported an 11 -18-week stage of zygote dormancy between pollination in spring and the beginning of fruit growth in mid-summer (Grundwag, 1976; Jordano, 1988; De Lillis and Fontanella, 1992 ; Montserrat-Martí and Pérez-Ron-
Costs of Reproduction as Related to the Timing of Phenological
Phases in the Dioecious Shrub Pistacia lentiscus L. tomé, 2002) . Montserrat-Martí and Pérez-Rontomé (2002) suggested that the delay in fruit development contributes to avoiding competition between fruiting and vegetative growth in females.
Here, we aimed to evaluate whether males and females of P. lentiscus differ in the timing of vegetative growth, and to assess whether the chronology of vegetative and reproductive growth affects the costs of the reproductive efforts. We evaluate the latter using two suites of parameters: (a) amount of biomass and nutrients allocated to vegetative organs; and (b) translational asymmetry and morphology of the growing vegetative shoots. Translational asymmetry is the degree of deviation from the normal pattern of internode elongation. This asymmetry is induced by a stressful factor, in this case hypothetical competition between fruit growth and vegetative growth (Alados et al., 2002) . Previous studies reported that translational asymmetry detects the effects of ecological pressures on the developmental patterns of plants (see Freeman et al., 2003 for a review) . Although this parameter has rarely been used to evaluate the costs of reproduction (but see Alados et al., 1998) , we expect it to detect anomalies in vegetative growth when resources are diverted to fruit growth.
Based on the initial hypothesis that the costs of reproduction are unrelated to the timing of phenophases, we predict the following: the phenology of flowering and vegetative growth will not differ between sexes (Hypothesis 1). Males will invest more biomass in flowering than females and, as a consequence, vegetative growth in spring will be lower in males compared to females (Hypothesis 2). Fruit-bearing currentyear female shoots will accumulate less biomass and nutrients in leaves and stems, and will grow thinner, shorter, and more asymmetrically than shoots in male branches (Hypothesis 3). In the fruiting period, resource demands of growing fruits will promote more old leaf shedding in females than in males, thus, nutrients and biomass stored in the old parts of the branches should be more strongly depleted in females (Hypothesis 4).
Materials and Methods

Field sampling and data collection
We conducted this study in a natural population of P. lenticus with more than 300 adult plants located in the western part of the Prepyrenean mountain range, NE Spain (U.T.M.: 30T XM8582, 460 m a.s.l.). The climate of the area is typically Mediterranean and has a cold winter because of the continental character of the region. Average annual rainfall ranges from 630 to 824 mm. January is the coldest (mean minima ranging from -1.2 to 3.6 8C) and July -August the hottest (mean maxima ranging from 29 to 31 8C) period. The sex ratio of the studied population was nearly 1 : 1.
To describe the phenological pattern of P. lentiscus, we followed the semiquantitative method proposed by MontserratMartí and Pérez-Rontomé (2002) . This method is based on the qualitative method introduced by Orshan (1989) , modified to quantify the frequency of the phenophases in the population according to three categories (I: phenophase in more than 25 % of the plants, II: in 5 to 25 %, III: in less than 5 %). We visited the population monthly, monitored a small number of marked plants and performed informal surveys of the rest of the population (see Montserrat-Martí and Pérez-Rontomé, 2002 for details) . We estimated the occurrence of the following phenophases: dolichoblast vegetative growth (DVG) (dolichoblasts are long vegetative shoots which, in this species are the only type of vegetative shoot), flower bud formation (FBF), flowering (F), fruit set (FS, period between fecundation and the end of fruit ripening), fruit growth (FG, period of noticeable fruit biomass gain), seed dispersal (SD), and leaf shedding of dolichoblasts (LSD). FS, FG, and SD were only monitored in females.
Additionally, we conducted three field surveys during springsummer of 2002. The timing of the surveys was arranged as a function of the phenological development of the population (see arrows in Fig. 1) . In late March, when inflorescences were already developed, but vegetative buds were still dormant, 30 female and 30 male plants were randomly selected and marked. We chose plants taller than 1 m to be sure that the selected individuals are fully mature and reproductive. We measured the major and minor diameters of the vertical projection of the crown (D and d, respectively) , and the height of the shrub (h). The percentage of reproductive branches was also estimated visually in each plant. In addition, one inflorescence per plant was sampled, oven-dried, and weighed. In mid-July, when most of vegetative growth had been fulfilled, but fruit growth had not yet started, we conducted the second survey. We harvested and took to the lab two 3-yearold reproductive branches from each of the 60 marked plants.
Given the high percentage of reproductive branches (∼ 93 %), we did not harvest non-reproductive branches. Green leaves and stems of every cohort (current-year, 1-year-old, and 2-year-old) were separated. The length and basal diameter of one current-year stem per branch was recorded. In addition, one leaf of every cohort was taken per branch, for leaf morphology measurements. Finally, the material was oven-dried to a constant weight at 60 8C, and weighed separately.
We measured leaf morphological parameters as follows. Leaf area (L A ) was measured with a Delta-T Image Analysis System (Delta-T Devices LTD, Cambridge, England). Leaf thickness (L T ) was measured with a caliper, avoiding the main leaf veins. After that, we oven-dried the leaves and calculated their leaf mass per area (L MA ) by dividing their dry weight by
After weighing, the material of the 120 branches was separated into five composite replicates (12 branches per replicate) per sex (male, female), organ (leaf, stem), and cohort (current-year, 1-year-old, 2-year-old). We ground the samples, and measured the N concentration with an elemental analyzer (Elementar varioMAX N/CN, Hanau, Germany), P concentration by vanado-molybdate colorimetry (Allen et al., 1976) , and K content with a flame photometer (Allen et al., 1976) .
In mid-September 2002, when fruit mass was near its maximum but fruits were not yet dispersed, we conducted the last sampling to estimate the changes in branch traits during fruiting. We collected three branches per plant on the same 60 individuals as in July, took them to the lab, and separated, weighed each fraction and analyzed for N, P, and K (including fruits and infrutescence peduncles in female branches), as explained for July samples. We also recorded the length and basal diameter of one current-year stem per branch. In addition, to calculate translational asymmetry of the growing shoots (see "Calculation of variables" below), we measured the internode lengths per node order, from bottom to the top of the selected current-year stem per branch.
Calculation of variables
We used the formulae in Verdú and García-Fayos (1998) to estimate crown volume (C v , m 3 ) as:
To calculate flowering and total reproductive effort, we first computed the flowering effort per reproductive stem (FL ef , g stem -1 ) as:
where IF w is the dry weight of an inflorescence, IF n is the mean number of inflorescences per male or female flowering stem (taken from Martínez-Pallé and Aronne, 2000), and %RB is the percentage of reproductive branches in the crown. Here, a branch is considered a 3-year-old branch, while a stem is only the axis of the branch (without leaves, buds, and reproductive structures).
Afterwards, we calculated the fruiting effort (FR ef , g stem -1 ) as:
where FR w is the dry weight of fruits per infrutescence, and IFR n is the mean number of infrutescences per female fruiting stem. Given that the inflorescence peduncles were already included in FL ef , we did not add infrutescence peduncles here.
Finally, the total reproductive effort (R ef , g) was computed as:
Although this procedure ignores the investment in fruits aborted between March and September, it accounts for most of total biomass investment in fruits for the following reasons: 1) half of fruit abortion occurs during zygote dormancy (Martí-nez-Pallé and Aronne, 2000), when ovary mass is approximately 2 % of final weight fruit mass (Montserrat-Martí and Pérez-Rontomé, 2002), and 2) we carried out our third sampling, in mid-September, when fruits were not ripe, and therefore were not dispersing, but mass per fruit was near its maximum. In addition, although we considered ovaries twice, i.e., weighed them as non-pollinated ovaries and as mature fruits, in this species the mass of the former is negligible compared to the latter.
To calculate vegetative biomass gain during fruiting (B g , g gS 3 -1 ), we used the following formula:
where NL s and NS s are, respectively, the dry weights (g) of current-year leaves and stems, in September; and NL j and NS j are the dry weights (g) of current-year leaves and stems in July. S 3 -1 is the dry weight (g) of the 3-year-old stem of the branch, either in July or September. Biomass changes are expressed per gram of S 3 to minimise the effect of allometrical differences among branches (branches with high S 3 are larger than those with low S 3 ).
Similarly, we calculated vegetative biomass loss during fruiting (B l , g gS 3 -1 ) as:
where OL j and OS j are the dry weights (g) of 1-year-old plus 2-year-old leaves and stems, respectively, in July; and OL s and OS s are the dry weights (g) of 1-year-old plus 2-year-old leaves and stems in September. S 3 -1 as explained above.
We subtracted the average of the two branches collected in mid-July from the average of the three branches per plant collected in mid-September to calculate B g and B l (i.e., n = 30 per sex). We used the same formulae to compute vegetative mineralomass gain and loss during fruiting. We chose mineral nutrients as currencies here, instead of carbon, because both vegetative growth and reproductive development are net sinks for these resources. Vegetative growth is a sink for carbon in the early season, but a source late in the season. Thus, potential trade-offs between growth and reproduction in terms of carbon could be difficult to detect in a phenophase sequencer, since current-year growth might provide carbohydrates to the developing fruits. Regarding nutrients, in P. lentiscus we have observed that nutrient remobilization towards current-year reproductive development occurs from old branch stores, not from current-year vegetative biomass (Milla et al., 2005 ).
To characterize current-year shoot morphology and symmetry, we used the following procedure. The relation between internode length (L), and the node order (N) was fitted to the following equation (Alados et al., 2002) :
where N increases regularly as we proceed up the stem; e is the natural base, and K, a, and b are fitted constants. The equation has two parts. The first component (kN a ) corresponds to allometric growth, and the second component (e -bN ) represents the inhibition process of shoot elongation, triggered by competition between the growth of the main shoot and the development of axillary shoots as well as reproductive structures (see Alados et al., 2002 for more details on the parameters). A decrease in the accuracy of the curve fitting appears when deviations from the normal shoot elongation pattern occur. Therefore, we performed regressions of every individual shoot to the theoretical curve, and used the resulting adjR 2 as a proxy of developmental stability, i.e., translational symmetry (Alados et al., 2002) .
Statistical analyses
Prior to all the comparisons, we checked normality and homocedasticity throughout the data set. To track down and discard multivariate outliers, we performed multiple regression analyses including mid-September parameters as independent variables, and a randomized variable as dependent. We considered each branch a case for such regressions. We calculated the Mahalanobis distances for every case, as well as their probability to run out of a right-tail chi-square curve. We considered all the cases in which that probability was lower than 0.05 as multivariate outliers and discarded them (Hair et al., 1998) . We used transformations (log ×) when necessary.
Special attention was paid to the control of allometry-driven variability. Plant size and branch size strongly determine the patterns of resource allocation (Samson and Werk, 1986; Niklas, 1993; Klinkhamer and de Jong, 1997; Niklas and Enquist, 2003; Bañuelos and Obeso, 2004) . We minimised allometric influences in our study, referring branch-level variables as a function of the 2-year-old stem biomass (S 3 ). In addition, we introduced crown volume, and branch size, when appropriate, as covariates in each statistical comparison (Obeso, 2002) .
To test hypothesis 1, we compared the phenological pattern of both sexes at the population level. To test hypothesis 2, we compared FL ef between sexes by means of t-tests, and branch traits (biomass and nutrient pools prior to fruiting) by means of ANCOVA analyses, with sex as a fixed factor, and Crown volume (C v ), and branch size (total branch dry mass) as covariates. To test hypotheses 3 and 4, branch traits (changes in biomass and nutrient pools during fruiting), and current-year stems morphology (lnK, a, b, shoot length, shoot basal diameter) and symmetry (adjR 2 ) were compared using the ANCOVA model described above. We carried out all analyses with SPSS 11.0, except curve fitting in internode length vs. node order analysis, which we performed with Maple 8.
Results
The phenological cycle did not differ substantially between sexes, apart from the obvious differences in fruiting and seed dispersal (Fig. 1) . In 2002 this population of P. lentiscus showed a similar phenological development as that described in the Introduction: flower development began in early March, and finished in early May. Subsequently, vegetative growth occurred intensely until mid-summer. Males finished vegetative development somewhat earlier than females. Finally, biomass gain of fruits (FG) was carried out from August to October. However, by late September the individual fruits are normally near their maximum weight (Montserrat-Martí and Pérez-Rontomé, 2002).
Females outperformed males by far in terms of total reproductive effort (flowering + fruiting), however, males invested significantly more biomass in flowering (Fig. 3) . In addition, neither the percentage of reproductive branches, nor the C v differed between sexes (Table 1) . Therefore, females of P. lentiscus invested more biomass in reproductive growth than males at the whole plant level.
Current-year stems of males were slightly longer than those of females by July (p < 0.05, Table 1 ). However, the amount of biomass and nutrients in male branches was equal to that of females prior to fruiting ( Table 1) . Female leaves were neither larger nor thicker or denser than male leaves, albeit nitrogen content per leaf area unit was higher in female leaves ( Table 1) . Fig. 4 shows the changes that occurred during the fruiting period (from mid-July to mid-September) in male and female branches. In this period, the production of current-year vegetative biomass (B g ) and mineralomass were higher in male than in female branches (Fig. 4) . However, the loss of nutrients and biomass from the old parts of the branch did not differ be- tween sexes during that period (Fig. 4) . We did not detect significant differences between sexes regarding leaf N, P, and K concentration variations during fruiting (data not shown).
Fruit production in the female branches was nearly half the investments in current-year leaf biomass in most branches (Fig. 5) . However, when we plotted the fruit load of female branches against their investment in current-year leaves, we did not detect a trade-off between the two (Fig. 5) .
Morphology of the current-year shoots was slightly different in male and female branches (Figs. 2, 6 ). Males thickened and enlarged their shoots more than females during the fruiting period (Fig. 6) . However, internode length vs. node order parameters were similar in both sexes (Fig. 6) . In Fig. 2 , it can be graphically appreciated that the elongation pattern of male and female shoots was very similar, apart from allometry-driven size dissimilarities. Therefore, we observed no significant differences in terms of translational symmetry (adjR 2 ) of the stems (Fig. 6 C) .
Discussion
Overall, the results of this study show that, although some reduction in female vegetative growth during fruiting was observed, no strong costs of reproductive events occur at the branch level, measured within a single growing season. Fig. 3 Reproductive effort of the stems of P. lentiscus. Flowering effort (FL ef ), and reproductive effort (R ef ) per male and female stem. Bars are means (SEM), n = 30. Different letters mean significant differences (t-test p < 0.05) between males and females. See "Materials and Methods" for details.
Table 1
Crown, shoot, and leaf traits of male and female plants of P. lentiscus before the fruiting period (mid-July). All the harvested branches bore female inflorescences, or the remains of male inflorescences. Leaf chemistry and morphology data refer to the fully expanded leaves of the 2001 cohort. Data are means (SEM). The Branching index is the number of current-year stems per 1-year-old stem. Branching index, crown volume, and percentage of flowering branches were compared by means of t-tests. The rest of the variables were compared through an ANCOVA model with sex as fixed factor, and Crown volume (Cv) and total branch size as covariates. Significances are noted as: *** p < 0.001; ** p < 0.01; * p < 0.05; n.s., not significant 
Costs of flowering
Males of P. lentiscus invested more biomass in spring flowering, while total reproductive investment was much higher in females. This is in agreement with our second hypothesis, and with life history theory (Freeman et al., 1976; Barret and Helenurm, 1981; Ågren, 1988; Delph, 1999; Nicotra, 1999; Meagher and Delph, 2001; Gehring et al., 2004) . Higher flowering efforts in males are particularly expected in wind-pollinated species, like P. lentiscus, which produce larger amounts of pollen than entomogamous species (Delph et al., 1993) . However, the higher flowering effort of males did not trigger a reduction in vegetative growth later in the season, in contrast with previous literature and with the second statement of our second hypothesis (Delph, 1990; Hossaert-McKey and Jarry, 1992) . Cremer (1992) found the same pattern in Pinus radiata, which sequences the development of male cones and needles, and does not exhibit any reduction in the vegetative growth of cone-bearing shoots as compared to exclusively vegetative shoots. The protraction of flowering and vegetative growth probably contributes to the absence of trade-offs between the two. The overlap of vegetative and reproductive phenophases can promote competition for resources between these functions (Baker et al., 1982; Chapin et al., 1990) . This is in accordance with the fact that, during fruit growth, the growth of P. lentiscus female shoots was somewhat lower than that of males, as predicted by hypothesis 3.
Costs of fruiting and concluding remarks
Branch-stored resources were equally depleted in males and females during the fruiting period, which disagrees with hypothesis 4. Therefore, given that males accumulated more biomass in the current-year shoots in that period, males finished the growing season with slightly higher biomass and nutrient amounts per branch than females. This would result in somewhat higher resource levels prior to the next season's stronger flowering effort in males. Compensatory production by nonreproductive branches (Obeso, 2004) can be discarded as a source of intra-plant compensation, given that nearly 95 % of the branches bore reproductive organs ( Table 1 ).
The development of P. lentiscus shoots begins with the extension of primordia already present in the winter bud, and ends with the elongation of newly formed primordia (neoformed growth stage) (Montserrat-Martí and Pérez-Rontomé, 2002) . The neoformed growth stage partly overlaps with fruit growth in females. Therefore, in that stage, vegetative growth should be more affected by internal factors such as hypothetical competition with fruits. However, in spite of the high investment in fruiting of this species (Fig. 5) , the development of fruits did not entail strong anomalies in the vegetative growth of females, as demonstrated below. First, no trade-off was detected between leaf biomass and fruit load in female branches. This is at odds with the commonly found assertion that perennial polycarps show an inverse correlation between vegetative growth and reproduction (Harper, 1977) . This might happen because different female plants, established in microsites with different nutrient and water availabilities, could grow and reproduce as a simple function of resource availability. Thus, females at rich microsites would invest more both in growth and reproduction, and females at poor microsites would invest less in both functions. In addition, provided that branches with more leaves might export more carbohydrates to the growing fruits, a positive relation between carbon profit and fruit production could also explain this pattern. Phenological arguments could also partly explain the absence of trade-offs within female branches. Some studies report a trade-off between reproduction and vegetative growth in species that overlap these processes (Hoffman and Alliende, 1984; Blanco et al., 1995) . In contrast, others find no trade-off between reproduction and other life history activities when these activities do not overlap (Delph and Meagher, 1995) . The overlap or sequence of phenophases, therefore, might be critical in the establishment of a compromise between vegetative growth and reproduction (Milla et al., 2004) .
Second, although shoot biomass gain in females slows down during fruiting, the pattern of shoot extension was very similar in both sexes, and both exhibited similar translational symmetry, i.e., adjR 2 . Alados et al. (1998) also was unable to find sex effects on the symmetry of the shoots of the gynodioecious Teucrium lusitanicum. Thus, reproductive events do not seem to affect vegetative developmental stability, probably because of their higher predictability compared to external sources of disturbance and stress, such as grazing or competition (Alados et al., 1998) .
Other mechanisms could also have contributed to smooth potential differences between males and females. Differences among microsites, in the highly heterogeneous rocky substrate that this population inhabits, could have also hindered sex effects. It is remarkable as this regard that, although males produced somewhat longer shoots, males were the same size as females in the long term (Table 1 ; Díaz-Barradas and Correia, 1999) . This might occur because males and females occupy fertile and unfertile microsites in a sex-independent pattern. Another factor that might have had an influence here is the fact that female leaves exhibited more N per leaf area unit. Provided that the photosynthetic rate is positively related to leaf N content (Wright et al., 2004) , females might attain higher leaf C assimilation rates than males. In addition, during the zygote dormancy stage, fruits are green and could contribute C to their own development. Accordingly, experimental studies report that an increase in seed number can induce higher photosynthetic rates in source leaves (Lehtilä and Syrjänen, 1995) , and some field work shows that female leaves of dioecious woody plants can exhibit higher photosynthetic rates than males (Ueno and Seiwa, 2003) . However, our result is in disagreement with previous papers which report that males of P. lentiscus exhibit traits typical of higher C gain capacity and growth rates, such as higher photosynthetic rate and stomatal conductance, more trunks per plant, or shorter leaf longevity (Jonasson et al., 1997; Díaz-Barradas and Correia, 1999; Correira and Díaz-Barradas, 2000) . Nicotra et al. (2003) demonstrated that sexual differences in leaf carbon assimilation do 2 is the proxy for the symmetry of shoot elongation. Between sexes differences: ns, not significant; * p < 0.05; ** p < 0.01; *** p < 0.001. n = 90 shoots per sex. Statistics as in Fig. 4 . See "Materials and Methods" for details on curve fitting. not necessarily translate into differences at the branch or whole plant levels. This is also the case in our species, provided that sex differences in leaf N content do not scale up to differences in branch N content.
We measured growth-reproduction trade-offs within a single growing season, and at the branch level. Thus our results should be interpreted with caution. However, we found a number of facts suggesting that the sequencing of growth and reproduction probably contributes to alleviate possible competition between the two processes: 1) higher flowering efforts in males do not entail lower subsequent vegetative growth, probably because of the sequencing of the two activities; 2) females do not shed more leaf biomass than males during fruiting; 3) although females slow down vegetative growth during fruiting (according to the idea that overlapping enhances resource competition between phenophases, see Hoffman and Alliende, 1984) , most vegetative development is carried out before fruit growth; 4) as a consequence, no trade-off between current-year investments in vegetative growth and fruiting is observed in female branches; and 5) fruit growth does not produce remarkable anomalies in the elongation pattern of the female shoots. P. lentiscus, therefore, probably benefits from phenophase sequencing to lighten the costs of reproductive efforts.
